In this paper, Adjacent Channel Power Ratio (ACPR) of Orthogonal Frequency Division Multiplexed (OFDM) system interconnected with Radio over Fiber (RoF) link at 2.3 GHz WiBro environment were analyzed and simulated at both system ends.
1 Introduction High peak to average power ratio (PAPR) has become an important parameter to consider for OFDM as nonlinearity distortion increases for an input signal led to the power amplifier. The in-band and out-of-band interference created by the distortion effects of nonlinear amplification, increase bit-error-rate and spectral regeneration (SR) respectively. Hence, the degree of SR can be characterized by ACPR and this ratio is the limiting factor on achieving high efficiency amplification [4] .
Interconnection between optical and wireless networks is necessary for Broadband Convergence Network (BcN) performance as the high data rates with multiple services are expected using multi-carrier modulation techniques. Therefore, RoF is becoming an increasingly important technology for the in-building wireless connectivity. 
where g(A) and f(A) are the AM/AM conversion and AM/PM conversion of the nonlinear amplifier for the input envelope A. q is the angle of A(t). The complete system model has been represented as a block diagram shown in Fig. 1 . The total system model can be mathematically represented as Fig. 2 . In Fig. 3 , PSDs at DFB laser output and PD output are also shown. It can be seen from Fig. 3 that DFB laser incorporates some gain in the system while HPA fed OFDM output was passed through it. As the signal is passed through the fiber channel and PD, some more distortions are added in the system due to the inherent non-linearity effects from gain compression, clipping, power output saturation, transfer characteristics and photoresponsivity. After the PD, approximately 30 dB loss is there than that of OFDM amplifier output signal. Optical losses due to the coupling between laser and fiber, and fiber and photodetector, are neglected and the shot and thermal noise in the PD were not taken into consideration for simplicity in our system. Finally, the ACPR versus input power plot at the OFDM amplifier output and at the RF output of the PD, which is the end of the wireless and optical link, were simulated and compared as shown in Fig. 4 Fig. 3 (a) DFB laser output power spectral density (b) PD output power spectral density maximum 25 dB was observed for varying fiber length from 100 meter to 40 km. This is because; laser nonlinearity dominates for the cause of distortion at low fiber spans whereas dispersion governs distortion effects mostly for higher fiber lengths. 
